A new isoquinoline alkaloid, ampullosine (3-methyl-isoquinoline-6-carboxylic acid, 1), was isolated from Sepedonium ampullosporum and characterized by spectroscopic analysis and chemical reactions. This compound is responsible for the deep yellow color of the culture fluid of this species. Moreover, the known compounds sepedonin (2) and anhydrosepedonin (3) were detected. Twelve strains belonging to eight species of Sepedonium have been screened for these three metabolites by LC/ESI-SRM (selected reaction monitoring). Ampullosine (1) could be detected in almost all species in Sepedonium, but not in the phylogenetically more distant species S. brunneum and S. tulasneanum. Anhydrosepedonin (3) showed antifungal activity against the phytopathogenic fungus Cladosporium cucumerinum.
The saproparasitic genus Sepedonium was established by W. H. Link in 1809 [1] and includes mouldlike species that produce colorless, thin-walled phialoconidia, and thick-walled gold-yellow colored aleurioconidia. Most Sepedonium species are parasites of fruit bodies of genera in Boletales. They represent the asexual synanamorph of ascomycetes of the teleomorph genus Hypomyces, whose perithezia only very rarely can be observed. Species of the perthophytic genus Sepedonium first settle on the living host, and then later kill the host and use its organic material for their own nutrition.
Recently, an infrageneric classification was reported by Rogerson and Samuels [2] and Sahr and co-workers [3] . Until now, specimens with gold-yellow, round and warty aleurioconidia were generally identified as S. chrysospermum. Petch [4] and later Pieschel [5] described a significant variation of S. chrysospermum for the first time, which was finally split into several species: S. ampullosporum [6] , S. chalcipori [7] , and S. microspermum [8] . The autonomy of these three species, as well as that of S. laevigatum, is based on sequence analysis of the internal transcribed spacer region of the nuclear ribosomal RNA genes [3] . Chemical investigation of Sepedonium spp. has shown that they are a rich source of antibiotic peptaibols [9,10], cyclic peptides like chrysosporide [11] , sepedonin (2) and anhydrosepedonin (3) [12] [13] [14] , as well as anthraquinone derivatives [3] .
S. ampullosporum was grown in a liquid medium. After filtration, the golden-yellow filtrate was evaporated to dryness and diluted with methanol. The resulting crude extract was analyzed by ESI-FTICR-MS leading to the detection of a metabolite (1) with a [M+H] + -ion at m/z 204.0656 (calcd. for C 11 H 10 NO 3 + , 204.0661). The UV spectrum exhibited absorption maxima at λ=227 and λ=356 nm. The 1 H NMR spectral data of compound 1 (Table 1) showed the presence of four aromatic protons and one olefinic methyl group. The 13 C NMR spectrum of compound 1 showed signals for one phenolic (δ C 154.2) and one conjugated carboxylic carbon (δ C 168.3), which was confirmed by the IR spectrum with absorption bands at 2500-3600 cm -1 and 1674 cm -1 (Table 1) . Eventually, 2D NMR methods allowed the NPC Natural Product Communications 2010 Vol. 5 No. 6 869 -872 identification of isoquinoline as the basic core structure ( Figure 2 ). The methyl group was located at C-3 due to only two HMBC correlations of the methyl protons with C-3 and C-4. H-4 showed a NOE correlation to the proton at δ 7.80, which was, therefore, assigned as H-5. The COSY correlation of H-5 with the proton at δ 7.45 (H-7) is due to a meta coupling which was not resolved in the 1D 1 H NMR spectrum. Furthermore, the hydroxyl group was determined at C-8 by HMBC correlations from H-1 and H-7 to the carbon signal at δ 154.2 (C-8). Finally, both H-5 and H-7 showed HMBC correlations with the 6-COOH. Therefore, the carboxylic group is attached to the main skeleton at C-6.
Methylation of compound 1 with diazomethane afforded compound 4 that exhibited an [M+H] + ion at m/z 232.0968 in the ESI-FTICR-MS, corresponding to the molecular formula C 13 H 14 O 3 N. From the HMBC correlations, the two methoxy groups of compound 4 were detected as 8-OMe and 6-COOMe.
Based on the spectroscopic data, the structure of compound 1 was assigned as 3-methyl-isoquinoline-6carboxylic acid, and was named ampullosine.
The previously described compounds sepedonin (2) and anhydrosepedonin (3) were also obtained; sepedonin (2) is reported to be unstable and converts to anhydrosepedonin (3) by chemical dehydration [12] .
Therefore, LC-ESI-SRM (selected reaction monitoring) was applied to investigate the occurrence and distribution of ampullosine (1), anhydrosepedonin (3), and remaining traces of sepedonin (2) from the crude extracts of twelve strains of eight species of Sepedonium ( Table 3 ). Because of its instability, sepedonin (2) could only be detected in traces or indirectly. However, both anhydrosepedonin (3) and the additional artefact, 1-O-methylsepedonin (5) , are representative of the sepedonin (2) content and were present in the crude extracts of S. ampullosporum, S. chalcipori, S. microspermum, and S. chrysospermum. In conclusion, it is assumed that these species contain significant amounts of sepedonin (2) , which are converted to 3 and 5 during workup. Neither methylsepedonin (5) nor anhydrosepedonin (3) could be detected in the crude extracts of S. brunneum, S. chlorinum and S. tulasneanum. This is in agreement with the more distant phylogenetic relationship [3] based on molecular data (Table 3 ). Interestingly, ampullosine (1) was found in almost all strains of Sepedonium with the exception of S. brunneum and S. tulasneanum. Therefore, ampullosine (1) might serve as a chemotaxonomical marker for this phylogenetically more related group of species of Sepedonium. A fungicidal activity test against the phytopathogenic fungus Cladosporium cucumerinum [15] was carried out with ampullosine (1) and anhydrosepedonin (3). Compound 3 exhibited activity in a silica gel diffusion assay, but ampullosine (1) did not suppress this fungus (Table 3) . [3] . Additionally, S. chrysospermum CBS 140.23 was investigated. The strains were subcultivated on MPA agar (agar 15 g/L, peptone 2.5 g/L, malt 10g/L in water) under permanent dark conditions at room temperature for 3 weeks. For isolation purposes, S. ampullosporum S158 was cultivated in liquid MPA medium (2.5 g/L peptone and 10 g/L malt in water) for 21 days under dark conditions with permanent shaking (98 rpm) at 29 o C.
Bioassay:
The fungicidal activity of 1 and 3 against the phytopathogenic fungus Cladosporium cucumerinum was tested following the method described previously [15] . For analysis of the mycelium grow inhibition in % the Scanalyzer BS with SAW Duckweed software (LemnaTec) was used.
